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Editorial on the Research Topic
Update on diagnostic and prognostic biomarkers for women'’s cancers

Women’s cancers, including breast, cervical, ovarian, and uterine cancers, have a
significant impact on global health, resulting in numerous fatalities and imposing substantial
economic burdens on women and their families. As the world population continues to age,
there is an urgent need for international efforts to reduce the incidence and mortality rates
of women’s cancers and improve overall women’s health (Figure 1) (1, 2). The identification
of novel biomarkers linked to molecular subtypes, aggressive characteristics, and prognosis
is indeed crucial for the development of targeted therapies, disease monitoring, and precise
treatment of women’s cancers (3, 4). Advancements in imaging techniques and the utilization
of biochemical biomarkers, such as proteins, DNA, mRNA, and microRNA, hold great
promise as diagnostic and therapeutic tools for these types of cancers (5-8). A collection
of 10 manuscripts focused on diagnostic and prognostic biomarkers for women’s cancers
would provide valuable insights into various aspects of these diseases. By bringing together
expertise from multiple disciplines, researchers can explore different angles and approaches
to advance our understanding of biomarkers in women’s cancers.

In the context of breast cancer, several biomarkers have been extensively studied for
their potential as prognostic indicators (9-13). Hormone receptors, HER2, Ki-67, TP53, and
BRCA1/BRCA?2 are among the biomarkers that have been widely adopted for breast cancer
prognosis (14, 15). These biomarkers, when combined with other clinical factors, provide a
comprehensive assessment of prognosis and guide treatment decisions. However, the field of
biomarker research in breast cancer continues to evolve, with ongoing exploration of novel
markers and their prognostic value. The findings of Jin et al. demonstrated that circulating
tumor cells (CTCs) have emerged as a valuable component in non-invasive methods for
diagnosing breast cancer. Studies have shown their potential as diagnostic biomarkers,
but it’s important to consider the limitations and variations in the included studies when
interpreting these findings. Further research and validation are necessary to establish the
clinical utility of CTCs in breast cancer diagnosis. Besides, Jiao et al. found that RAI2 may
play a crucial role in inhibiting the initiation and development of breast cancer. This research
contributes to a better understanding of the molecular mechanisms involving RAI2 and
provides potential biomarkers for predicting the prognosis of patients with breast cancer.
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FIGURE 1

cancer; (C) the incidence of ovarian cancer; (D) the incidence of uterine cancer. Adapted from Yi et al. (1).

The burden of women's cancers worldwide based on the GBD 2019 database. (A) The incidence of breast cancer; (B) the incidence of cervical
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In the field of gynecological oncology, identifying key
genes or signaling pathways has significant implications for
risk stratification, early detection, personalized medicine, drug
development, and understanding tumor biology (16-18). For
instance, EDN3 and EREG have been identified as potential
biomarkers and therapeutic targets in cervical cancer. The
downregulation and hypermethylation of EDN3 suggest its
involvement in cervical cancer progression, while the upregulation
of EREG is associated with advanced stages of cervical cancer.
Zhu et al. found EDN3 silence in cervical cancer is caused by
methylation. This methylation-mediated silencing can be reversed
by 5-Aza treatment in cervical cancer cells. Furthermore, EDN3
overexpression has the ability to suppress the proliferation, clone
formation, and movement of cervical cancer cells. Li et al. revealed
a significant association between high EREG expression and poor
survival outcomes in patients with cervical cancer. Specifically,
EREG expression was found to be elevated in advanced tumor
stages. Enrichment analysis further demonstrated that EREG was
closely associated with several important oncogenic signaling
pathways. In vitro experiments demonstrated that knocking
down EREG expression limited cell proliferation, promoted cell
apoptosis, and alleviated cisplatin resistance in cervical cancer
cells. Based on these findings, it can be concluded that EREG
functions as a driving factor in cervical cancer progression and
contributes to chemotherapy resistance. These findings provide
insights into potential prognostic biomarkers and avenues for
targeted therapy.

Moreover, Zhou et al. demonstrated that the impact of
different HPV genotypes, multiple infections, and viral load
on cervical precancerous lesions is crucial for guiding early
interventions and preventing the development of cervical cancer.
By considering specific genotypes, assessing multiple infections,
and evaluating viral load, risk stratification can be improved,
leading to appropriate management strategies for individuals
with cervical precancerous lesions. In cervical cancer screening,
the measurement of HPV viral load alone is not sufficient,
and it should be combined with other methods to achieve
maximum sensitivity and specificity. The integration of multiple
detection techniques in early cervical cancer screening is essential.
Therefore, further research is needed to explore the various
factors that may influence the development and progression of
cervical lesions. The comprehensive approach involving HPV
vaccination, combined with advanced screening methods, will
significantly enhance the chances of eradicating cervical cancer
worldwide (19).

Apart from malignancies, this special issue also includes studies
on benign gynecological tumors, such as uterine fibroids (UFs)
(20). UFs are the most prevalent non-cancerous tumors that affect
women of reproductive age. Traditionally, UF diagnosis has relied
on transvaginal ultrasonography and pathological examination.
However, in recent years, molecular biomarkers have emerged
as promising tools for understanding the origin and progression
of UFs. Cai et al. investigated the potential of DNA-methylated
autophagy as a biomarker for UFs. Through the identification of
key genes and investigation of their functional implications, they
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provide clinicians with a comprehensive assessment tool for UFs.
The down-regulation of FOS, validated at both the transcriptional
and protein levels, suggests its potential as a diagnostic biomarker
for UFs. Their findings contribute to the understanding of UF
pathogenesis and may guide future research efforts and clinical
management strategies for this common gynecologic condition.

However, it is notable that the clinical implementation
and validation of biomarkers require rigorous testing in large
patient cohorts. Biomarker discovery is an ongoing process,
and advancements in technologies and research will continue to
contribute to the development of robust prognostic biomarkers for
women’s cancers.

Collectively, this Research Topic encompasses the use

of biochemical biomarkers, gene expression profiling,
and liquid biopsy sampling to enhance the diagnosis,
treatment decision-making, and personalized therapy in

breast, cervical, ovarian, and uterine cancers. By monitoring
these biomarkers over time, clinicians can make informed
decisions about adjusting and optimizing individualized
hold the potential

minimize

treatment plans. These advancements

to improve patient outcomes, unnecessary

treatments, and facilitate long-term  monitoring for

these cancers.

Author contributions

YZ and MY performed the selection of literature, drafted the
manuscript, and prepared the figures. YZ collected the related
references and participated in discussion. MY designed and revised
the manuscript. All authors contributed to this manuscript, read,
and approved the final manuscript.

Funding

This work was supported by China Postdoctoral Science
Foundation (No. 2022M722766).

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could be
construed as a potential conflict of interest.

Publisher’s note

All claims expressed in this article are solely those
of the authors and do not necessarily represent those of
their those of the publisher,
the editors and the reviewers. Any product that may be

affiliated ~organizations, or
evaluated in this article, or claim that may be made by

its manufacturer, is not guaranteed or endorsed by the
publisher.

frontiersin.org


https://doi.org/10.3389/fmed.2023.1225982
https://doi.org/10.3389/fonc.2023.1010132
https://doi.org/10.3389/fmed.2023.1161835
https://doi.org/10.3389/fmed.2023.1111269
https://doi.org/10.3389/fmed.2023.1153537
https://www.frontiersin.org/journals/medicine
https://www.frontiersin.org

Zhu and Yi

References

1. Yi M, Li T, Niu M, Luo S, Chu Q, Wu K. Epidemiological trends of women’s
cancers from 1990 to 2019 at the global, regional, and national levels: a population-
based study. Biomark Res. (2021) 9:55. doi: 10.1186/s40364-021-00310-y

2. Siegel RL, Miller KD, Fuchs HE, Jemal A. Cancer statistics, 2022. CA Cancer J Clin.
(2022) 72:7-33. doi: 10.3322/caac.21708

3.Yi M, Wu Y, Niu M, Zhu S, Zhang J, Yan Y, et al. Anti-TGF-B/PD-
L1 bispecific antibody promotes T cell infiltration and exhibits enhanced
antitumor activity in triple-negative breast cancer. J Immunother Cancer. (2022)
10:553. doi: 10.1136/jitc-2022-005543

4. Li T, Wang X, Qin S, Chen B, Yi M, Zhou J. Targeting PARP for the optimal

immunotherapy efficiency in gynecologic malignancies. Biomed Pharmacother. (2023)
162:114712. doi: 10.1016/j.biopha.2023.114712

5. Hong M, Tao S, Zhang L, Diao LT, Huang X, Huang S, et al. RNA sequencing:
new technologies and applications in cancer research. J Hematol Oncol. (2020)
13:166. doi: 10.1186/s13045-020-01005-x

6. Zhu L, Li J, Gong Y, Wu Q, Tan S, Sun D, et al. Exosomal tRNA-derived
small RNA as a promising biomarker for cancer diagnosis. Mol Cancer. (2019)
18:74. doi: 10.1186/s12943-019-1000-8

7. Wu L, Qu X. Cancer biomarker detection: recent achievements and challenges.
Chem Soc Rev. (2015) 44:2963-97. doi: 10.1039/C4CS00370E

8. Li Y, Zheng Q, Bao C, Li S, Guo W, Zhao J, et al. Circular RNA is enriched
and stable in exosomes: a promising biomarker for cancer diagnosis. Cell Res. (2015)
25:981-4. doi: 10.1038/cr.2015.82

9. DongB, YiM, Luo S, Li A, Wu K. RDGN-based predictive model for the prognosis
of breast cancer. Exp Hematol Oncol. (2020) 9:13. doi: 10.1186/540164-020-00169-z

10. Mueller C, Haymond A, Davis JB, Williams A, Espina V. Protein biomarkers for
subtyping breast cancer and implications for future research. Expert Rev Proteomics.
(2018) 15:131-52. doi: 10.1080/14789450.2018.1421071

Frontiersin Medicine

04

10.3389/fmed.2023.1225982

11. Cocco S, Piezzo M, Calabrese A, Cianniello D, Caputo R, Lauro VD, et al.
Biomarkers in triple-negative breast cancer: state-of-the-art and future perspectives.
Int ] Mol Sci. (2020) 21:579. doi: 10.3390/ijms21134579

12. Bertoli G, Cava C, Castiglioni I. MicroRNAs: new biomarkers for diagnosis,
prognosis, therapy prediction and therapeutic tools for breast Cancer. Theranostics.
(2015) 5:1122-43. doi: 10.7150/thno.11543

13. Penault-Llorca F, Radosevic-Robin N. Ki67 assessment in breast cancer: an
update. Pathology. (2017) 49:166-71. doi: 10.1016/j.pathol.2016.11.006

14. Harbeck N, Gnant M. Breast (2017)
50. doi: 10.1016/S0140-6736(16)31891-8

15. Yi M, Zhang D, Song B, Zhao B, Niu M, Wu Y, et al. Increased expression of
ECT?2 predicts the poor prognosis of breast cancer patients. Exp Hematol Oncol. (2022)
11:107. doi: 10.1186/s40164-022-00361-3

cancer. Lancet. 389:1134-

16. Cohen AC, Roane BM, Leath CA. Novel therapeutics for recurrent
cervical cancer: moving toward personalized therapy. Drugs. (2020)
80:217-27. doi: 10.1007/s40265-019-01249-z

17. Xiao Y, Bi M, Guo H, Li M. Multi-omics approaches for biomarker
discovery in early ovarian cancer diagnosis.  EBioMedicine. = (2022)
79:104001. doi: 10.1016/j.ebiom.2022.104001

18. Zhang M, Cheng S, Jin Y, Zhao Y, Wang Y. Roles of CA125 in diagnosis,
prediction, and oncogenesis of ovarian cancer. Biochim Biophys Acta Rev Cancer.
(2021) 1875:188503. doi: 10.1016/j.bbcan.2021.188503

19. Cohen PA, Jhingran A, Oaknin A, Denny L. Cervical
cancer. Lancet. (2019) 393:169-82. doi: 10.1016/S0140-6736(18)3
2470-X

20. Giuliani E, As-Sanie S, Marsh EE. Epidemiology and management of
uterine fibroids. Int ] Gynaecol Obstet. (2020) 149:3-9. doi: 10.1002/ijgo.
13102

frontiersin.org


https://doi.org/10.3389/fmed.2023.1225982
https://doi.org/10.1186/s40364-021-00310-y
https://doi.org/10.3322/caac.21708
https://doi.org/10.1136/jitc-2022-005543
https://doi.org/10.1016/j.biopha.2023.114712
https://doi.org/10.1186/s13045-020-01005-x
https://doi.org/10.1186/s12943-019-1000-8
https://doi.org/10.1039/C4CS00370E
https://doi.org/10.1038/cr.2015.82
https://doi.org/10.1186/s40164-020-00169-z
https://doi.org/10.1080/14789450.2018.1421071
https://doi.org/10.3390/ijms21134579
https://doi.org/10.7150/thno.11543
https://doi.org/10.1016/j.pathol.2016.11.006
https://doi.org/10.1016/S0140-6736(16)31891-8
https://doi.org/10.1186/s40164-022-00361-3
https://doi.org/10.1007/s40265-019-01249-z
https://doi.org/10.1016/j.ebiom.2022.104001
https://doi.org/10.1016/j.bbcan.2021.188503
https://doi.org/10.1016/S0140-6736(18)32470-X
https://doi.org/10.1002/ijgo.13102
https://www.frontiersin.org/journals/medicine
https://www.frontiersin.org

	Editorial: Update on diagnostic and prognostic biomarkers for women's cancers
	Author contributions
	Funding
	Conflict of interest
	Publisher's note
	References


